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HDTV preps for gradual transition


10/30/98- USA TODAY The Nation's Homepage By Mike Snider and David Lieberman,


A new television age lifts off Sunday as 42 stations begin broadcasting digital signals. 


Television stations in the top 10 TV markets -- and 15 others in cities including Raleigh, N.C., and Portland, Ore. -- will offer broadcasts using the new technology. Most will include supersharp high-definition TV (HDTV) programs. 


All stations are expected to offer digital transmissions by 2006. 


"It's been a long time coming," says CBS' Joe Flaherty, who has followed the development of HDTV for more than 25 years. "This is a reinvention of television. Every aspect of it will be changed. It's going to be a new world of broadcasting." 


But new studies find that the nation's transition to digital will be much harder than was originally imagined. 


Few believe that 85% of all viewers will make the switch by 2006, the Federal Communications Commission's target date. 


Stations can continue transmitting separate analog and digital signals until 85% of all viewers have either a digital set or a converter. At that point, broadcasters must give up the radio spectrum they now use to transmit television signals. 


Gary Shapiro, president of the Consumer Electronics Manufacturers Association, says only 30% of households will have digital sets or converter boxes by 2006. Consultants PricewaterhouseCoopers said this week it might take 12 years to reach the 85% threshold. 


Only a few thousand sets will be sold this year. 


The biggest drawback, for now, is price. Initial HDTV units from Panasonic, Mitsubishi, Samsung, Sony and others will start at $5,500 and typically cost $7,000 or more. 


That's far more than the $474 viewers say they'll pay, according to a new survey by the Yankee Group. 


Digital TV also is a tough sell because broadcasters haven't decided what programs to air -- and whether they'll favor HDTV or split the signal to transmit several channels of conventional-quality video. 


Meanwhile, cable operators haven't decided how their decoder boxes will handle digital broadcasts. And they're opposing broadcasters who want the FCC to require cable to carry local stations' digital programs. 


But the transition has begun. The first live news event broadcast in HDTV was Thursday's launch of the Discovery mission with John Glenn. 


On Sunday, ABC airs the live-action Disney version of 101 Dalmatians starring Glenn Close. CBS begins HDTV broadcasts of National Football League games Nov. 9. On Nov. 18 it will show an HDTV episode of Chicago Hope. 


And NBC will broadcast The Tonight Show With Jay Leno in HDTV the first quarter of next year. 


Several PBS stations will participate in the service's Digital Week launch Nov. 9. That week's programming includes arts programs and a new production by Ken Burns called Frank Lloyd Wright.





�


Across the Digital Divide 


Will Isolationism Continue To Delay The DTV Transition?


Oct 30th ,1998 TV Broadcast, By Craig Birkmaier 


Just in case anyone still thinks that DTV broadcasting is ready for it's November premiere, the ongoing process of discoverywe call the DTV transition, has run into yet another wall. So what's new?


The DTV transition appears to be following a path that has much in common with the process of peeling an onion...from the inside out. As each problem is solved, removing another layer of the onion, a bigger problem is revealed.


At it's core, this problem stems from the failure of the advanced television process to deal with requirements for the interoperability of digital television appliances with content delivered to these devices via competing digital delivery infrastructures. Cable, DBS, the Internet and packaged media (including VHS, CD, and DVD) now compete for the viewers attention via the "big screen" in the family room and smaller screens that are beginning to proliferate throughout the home.


The problem is getting these competing interests to agree to a common goal: The ability to deliver any kind of digital media content, over any digital network, to any digital media appliance.


Earlier this year broadcasters and receiver manufacturers discovered that digital televisions might be used to view entertainment content other than the bits that they will radiate. As hard as it may be to believe, they learned that when "Joe Sixpack" decides to spend $5,000 or more on a CEMA-certified HDTV receiver, he just might want to watch a movie delivered by a premium HDTV service or DVD. And they learned that the people who make these movies expect that their content will be protected from illegal copying.


Several years ago, Hollywood forced many of these companies to develop elaborate encryption systems for DVD video players, and the IEEE-1394 digital interconnect that will allow these DVD players to be connected to DTV receivers. Yet somehow, they completely ignored the fact that DTV receivers would need this secured connection; and that these digital receivers would also need to understand the encryption standard.


Some FCC Commissioners asked "how could this happen?" Then FCC Chairman William Kennard sent letters to the affected industry bodies asking that they quickly resolve this problem so that the DTV transition would not be derailed.


Unfortunately, resolving this issue just reveals another layer of the problem. The ability to deliver secure bits to the DTV receiver does not guarantee that the receiver will understand what these bits represent.


The User Interface to Digital Television


This wall may be the most difficult to tear down, as it represents the final layer of protection from competition. For most of this decade converging industries have operated under the assumption that control of the application layer and user interface to a digital media appliance is the ultimate barrier to competition.


The cable industry thought they could be the ultimate gatekeeper, by building proprietary "full service networks." Broadcasters expected that "ATSC" would become the de facto standard for DTV receivers, defining the services Joe Sixpack would expect from a DTV television appliance. And the computer industry expected that they could establish a beachhead in the family room, by integrating the worlds of television, computing and the Web.


The assumption that any single industry could control the evolution of the infrastructure for delivering digital media content, or the standards that will be used by the appliances that will consume this content, was flawed. Unfortunately, these competitors have yet to come to the realization that they must work together to create the enabling standards that will allow the DTV transition to begin.


Almost as an afterthought, the ATSC began work on a standard for a "presentation engine" for digital television receivers via the T3/S17 DASE specialist group (DTV Application Software Environment). DASE requested proposals from the ATSC membership and affected industries, and has been evaluating five submissions for the past few months.


Several of these submissions were based on proprietary systems that have already been deployed in cable and DBS systems around the world. Several of these proposals attempt to leverage "open" standards emerging from the Internet--these proposals seek to extend the IP (Internet Protocol) and HTML standards that form the basis for Web browsers like Netscape Navigator, Internet Explorer and WebTV. Browsers have become the principle candidate for a presentation engine, for all kinds of digital media appliances, including DTV receivers.


Unfortunately, HTML does not provide the infrastructure for the presentation of synchronized time-based dynamic media, nor does it enable dynamic media compositions that include audio, video, 2D and 3D graphics. In essence, the standards emerging from the Internet must be enhanced in order to deliver interactive digital television broadcasts.


The problem faced by every competing media industry, is the level of interoperability that will, or will not exist, between the presentation engines that form the basis for the user interface to their systems. What if the digital media content created for a cable or DBS set-top box does not interoperate with the presentation engine standard developed for a DTV receiver?


Industries that are trying to gain a competitive advantage as we begin the DTV transition may not be inclined to support the standards used by their competitors. To use the words of Senator John McCain, the DTV transition is beginning to look like "Rube Goldberg's worst nightmare."


The Advanced Television Enhancement Forum (ATVEF) is a group of major content providers, program distributors, and equipment manufacturers that are seeking to develop a DTV presentation engine specification. They've also stated that they will work with standards organizations to turn various elements of the spec into industry standards.


It is worth noting that the ATVEF specification was proposed to the ATSC T3/S17 specialist group, but was not accepted. Instead, DASE has been working to develop a compromise specification that borrows from all proposals. This effort is called Broadcast HTML (BHTML). One of the authors of this specification, Ted Wugofski, provides a overview in this issue (see page 77).


The highly publicized announcement of ATVEF, include support from CableLabs and DirecTV. This suggests that there is a distinct possibility that broadcasters might implement a DASE specification that would not interoperate with content authored for the ATVEF specification used by cable and DBS. Without a meaningful compromise we may see a marketplace battle for control of the "look and feel" of DTV.


Seeking to prevent this train wreck from derailing the DTV transition, a new group has formed, with the goal of developing a presentation engine that everyone can agree to use. Here is an excerpt from the announcement of the formation of the Advanced Interactive Content Initiative (AICI).


"Experts from several different communities feel the time and technology are ripe for TV (set-top) platforms to offer a range of basic through advanced interactive applications using 3D as well as 2D content, in stored and streamed fashion.


"Key technologies are now mature enough for offering attractive and advanced consumer services: Broadcast HTML (BHTML), VRML, and MPEG-4. Java is a part of MPEG-4, and is seen to play an important role. The goal of the initiative is to develop, within a few months, syntax and techniques for integration of BHTML and VRML/BIFS content, and for the use of MPEG-4 for streaming of object-based and BHTML content. Content may be delivered using MPEG-2 or IP transport protocols. These specifications will pave the way for highly sophisticated interactive content to be delivered at affordable costs in the near future. 


AICI has set an aggressive goal of producing their specifications before the end of this year. Additional information about this initiative can be found at : toocan.philabs.research.philips.com/misc/aici/.


The fate of the DTV transition hangs in the balance. The marketplace is already confused about digital television. Can we afford to add to this confusion by building walls around the kingdoms that together must make DTV a success?


Finding your new HDTV channels


New York Times News Service  NEW YORK—You’ve just decided to be not only the first on your block, but the first in your city to buy one of those new digital high-definition televisions.


You don’t mind taking out a second mortgage and building an extra room to house your new $10,000 HDTV, because you’re eager to watch all the new super-sharp wide-screen programs and the extra channels. Digital programming has officially begun in the US on Nov.1 albeit in a limited way and only in a few cities. 


But now the question is not just which shows to watch, but how in the world to find them all.


In the rush to get digital transmissions, including HDTV, on the air, a few small matters were left on the table—like what to name these new channels and how to steer viewers to them.


That is an issue because when the Federal Communications Commission allocated every television network a second channel last year for the transition to digital broadcasting, those new frequencies were often nowhere near their corresponding analog frequencies.


The problem becomes worse when a network or local station, looking to make extra profits from advertising, decides to use its new digital channel for four channels with ordinary picture quality instead of one HDTV feed.


What, for example, should the program streams on a network’s new four-channel digital feed be called? Does each separate channel get new call letters? Before you postpone your HDTV purchase for fear that you will never find anything, don’t worry.


It looks as though the problem will be solved, even though the FCC has yet to take final action.


Last December, the Advanced Television Systems Committee, an industry group, suggested to the government that if a network decides to divide its digital channel into several programming streams, each should be considered as part of the main number.


For example, if a network decided to split its new digital channel into four during the daytime for separate feeds of news, sports, children’s and soap opera programs, they would all use the number for the main analog channel.


If the network was CBS, for example, in New York City CBS would still appear to be broadcasting at the top of the dial, on Channel 2.  


(There has never been a Channel 1, because the frequency represented by that number has always been assigned to the government.) Each of the four channels would also have a sub-number: The sports service could be Channel 2-1, the soap opera service Channel 2- 4 and so on.


If all the bandwidth was being used for one HDTV feed, it would be plain Channel 2. Unlike radio, which names its channels by the actual frequency, like 1010 or 95.5, television channel numbering is arbitrary.


The television channel numbers 2, 3, etc., indicate only where the channels lie on the dial, not frequencies. The committee’s proposal also suggests a way for the network affiliates to hang on to the cachet of the positions they now hold on the analog dial.


Even though NBC’s Channel 4 in Los Angeles has been reassigned to the Siberia of frequencies on the digital dial, there is no reason that any viewer ever need know this.


Under the committee’s scheme, the true digital channel assignments will be invisible. Instead, every time viewers hit the old familiar Channel 4 on their digital-television remote controls, the receivers will be programmed to find the new digital frequency assignment—even if it’s actually Channel 65 or Channel 99. Data sent along with the television signal will tell the digital receiver where to look for the channel.


“We still haven’t heard from the FCC regarding this proposal,” said Craig Tanner, the executive director of the Advanced Television Systems Committee.  “But it’s not clear that they have any interest in acting on it.


However, all indications are that the broadcasters and set manufacturers intend to use it.” John Tollefson, vice president and chief technology officer at PBS, explained: “Under the ATSC’s suggested protocol, viewers who tune into the PBS digital station Channel 26 in Washington, for example, will then see a menu that asks them which of the Channel 26 feeds they want.


It’s an issue that will be resolved by the set manufacturers.” What the FCC has decided is that all digital channels will keep the call letters now used for their current analog service and will just add a suffix to indicate that it is a digital service.


That is good news for the United States’ broadcast television and radio stations, who have long promoted their call letters and channel positions as important signposts in getting viewers to their stations.


The letters WCBS in New York, KTLA in Los Angeles and WGN in Chicago are valuable franchises to their owners.


The FCC says the entire digital feed of WABC in New York, for example, will be known as WABC-DT (for Digital Television), whether the station is broadcasting three or four feeds on the digital channel during the day or one feed with high-definition programs at night.


When digital television hits its stride, major markets could be looking at scores of additional channels and hundreds of additional shows. 


So if you think your TV Guide is thick today, just wait a few more years.


Assuming that viewers will rebel against printed program listings the size of the Manhattan phone directory, all digital transmissions will be encoded with a show’s name, length and start time.


New digital sets will use that information to assemble and display an on-screen electronic program grid covering nine hours.


Soon, programming your VCR will be easier than figuring out what to watch.


Comment from  Craig Birkmaier : OpenDTV Mail List


Subject: E-Media report on HDTV�Date: Tuesday, 3 November 1998 2:02


The report following gives more air-time to the nay sayers. In particular the comments of Sinclair’s Nat Ostroff are very sobering: “We feel we cannot make the massive investment necessary for digital television until we see it demonstrated to be a viable operating system.” His boss was on CNN last week delivering the same message.


One factor that the Networks, NAB and receiver manufacturers may not have taken into consideration, with respect to this transition, is the ability of competitors to reach the public with the “bad news” side of the story.It seems clear that it is not in cable’s interest to promote the new DTV broadcast standard; one suspects that there is going to be a rather continuous stream of bad press about the high cost of DTV receivers and the limited amount of programming available. Broadcasters in smaller markets may even get on this bandwagon, in hopes that the “train wreck” occurs before they are required to make the huge investment in a DTV transmission infrastructure. I have already seen stories on the local (Gainesville/Ocala) ABC and Fox affiliates saying “Don’t worry...we won’t have DTV here for a long time.”


Regards Craig


Digital Now/ Ready Or Not, Here Comes The Future


November 2nd, 1998; Electronic Media: New York-In the beginning of the digital TV age, it seems there are more transmitters than receivers. Lots more.


The image high-definition television promises is a bigger, brighter, clearer picture. The public relations image is much duller: Almost no one was able to watch digital broadcast TV when it started Nov. 1.


The date was established for a handful of big markets by the Federal Communications Commission. In fact, some 40 broadcasters say they’ve spent millions of dollars each to be ready, willing and able to flip the switch to transmit the digital signals that are supposed to herald a new era in television.


Even if almost no one is watching, going digital is crucial for the broadcast business.


“It’s a survival strategy,” says Chuck Sherman, executive vice president at the National Association of Broadcasters. “If we’re going to compete with cable, satellite and maybe the telephone companies, we’ve got to have the advantages that digital provides.” It’s an expensive gamble, about $3 million per station just to get on the air and $8 million to $12 million to create their own digital programming, Mr.  Sherman says.


Including spending by the networks, the switch to digital will cost more than $16 billion.


That’s long term. In the short term, the broadcasters hope to create demand for digital TV by providing ooh and ahh programming on the few sets that will be out there, at retail demonstrations, public exhibitions or sports bars.


“The strong promotion for TV started in storefront windows,” Mr. Sherman said. “The same thing happened with color. When they see that [HDTV] picture and the wide angle, they want it. But prices have to come down.”


At this point, digital TV sets are hard to come by, a fact that has some broadcasters muttering under their breath at their erstwhile partners in history, the set makers. Networks, stations and their top executives are scrambling to get their hands on receivers if only to be able to say they’re watching their own shows.  Some makers won’t sell them until they’re convinced customers live where they can get a strong signal.


That creates a chicken-and-egg riddle for the networks and stations: What comes first, viewers with digital sets or digital programming to watch?


Build it, hope they come


“Because of the FCC mandate, the answer has become, ‘Put out the programming and hope it will compel people to buy sets,’ “ said Marty Franks, senior vice president for CBS.


Some stations can’t get up and running because of problems in getting new antenna towers built. But even when they’re physically able to go digital, some operators will wait until the last possible minute before flipping the switch.


“Our light bill doubles the day we do,” said one station manager, noting that digital and analog stations will operate side by side for the foreseeable future.


ABC’s affiliate in Washington, Allbritton Communications Co.’s WJLA-TV, has decided that merely passing through the network’s HDTV programming would be too expensive to do right now.


Oh yeah -- it might not work


All of this assumes that the thing works, and one of the nation’s biggest station owners has been vocal in expressing doubts.


“We feel we cannot make the massive investment necessary for digital television until we see it demonstrated to be a viable operating system,” said Nat Ostroff, vice president, new technology for Sinclair Broadcast Group, which controls 64 stations.


Sinclair contends that the early set tuners won’t be strong enough to deal with the multipath interference that results when the digital signal bounces off buildings and walls when they’re set up with an indoor antenna. Even outdoor antennas, he says, must be aimed fairly precisely in order to generate a picture.


If the critics are right, the result would be a “train wreck,” said Mr. Ostroff, quoting the words of FCC Commissioner Michael Powell.


Over-the-air reception of digital signals is crucial to broadcasters because cable operators are fighting efforts to make them carry those new signals.


During the National Cable Television Association convention in May, TCI Chairman and CEO John Malone declared that some broadcasters’ high-definition signals were “bandwidth hogs,” and “they’re not getting on my systems.”


TCI later “clarified’ its position, saying that while some HDTV formats are “more demanding and inefficient,” the company will “work with vendors to accommodate such demands.”


Meanwhile, the NCTA was fighting any rules forcing cable to carry both the digital and analog signals from broadcasters. Adding the digital broadcast channels would force operators to drop cable channels, the NCTA argued earlier this month.


“Cable would like nothing better [than] for digital TV to crash and burn,” said Mr. Ostroff. “They become the real gatekeeper.”


Digital all around


At the same time broadcasters are getting ready to transmit digital signals, digital technology is rolling out in other parts of the TV business.


Cable’s installing its own digital plant as a way to send more programming, telephony and Internet service down its wires. Where one goal of digital for broadcasters is a better picture, for cable, digital cable channels in many cases offer poorer picture quality, sometimes about as good a picture recorded on a home VCR.


And at the same time, digital technology is coming to TV newsrooms. Pictures and sound are being recorded on tape, stored on computer hard drives and shared and edited much more efficiently using new digital equipment. Because of the way prices of computer equipment quickly drops, digital gear is quickly becoming as affordable, if not cheaper than the analog gear it replaces.


It may seem confusing, (almost everything about digital is) but digital news- gathering and editing equipment is now being used by analog broadcasters.  But most of it is designed to be compatible with the digital future, whether it be widescreen or high definition.


A short history


To become digital, broadcasters convinced Congress to carve out a big chunk of spectrum that might otherwise have been auctioned off for billions to accommodate the transition. There are many, including Bob Dole, the man President Clinton defeated in 1996, and Sen. John McCain, R-Ariz., who might run for president in 2000, who think broadcasters have pulled off a multibillion- dollar public heist.


Because while they get the new digital channel, broadcast stations get to keep their old analog spectrum until at least 2006, when-maybe-enough consumers have digital sets that broadcasters can give their old analog space back to the government.  But even many non-cynics believe broadcasters will figure out a way to keep them both, and few believe the digital consumer transition will have gone far enough in just seven years for broadcasters to abandon analog.


Then there’s multicasting


Transmitting multiple programs means not transmitting them in HDTV, the product Washington lawmakers say they are providing all that free spectrum for. Last year, then-ABC Network President Preston Padden was called to Washington for a spanking after he floated a trial balloon that the best use for digital broadcasting might be multicasting, including some pay channels.


Since then, few broadcasters have been willing to address the multicasting option. Most of those that do dismiss it, citing the high cost of programming and the minuscule number of viewers available when one channel is split into several smaller ones.


One multicast supporter is Sinclair, which tested the system earlier this year. It had been trying to put together groups of stations, so that their spectrum could be combined to offer a group of channels that could rival cable’s menu. Little has come of that idea.  But then, so far, you could say the same about high definition television in general.


Will That Be Full-Bandwidth or Compressed? 


Oct 30th ,1998 TV Broadcast, By Glen Pensinger 


Have you noticed, in these early days of DTV, that things are never quite what they seemed to be last year (or last month or last week)? Take routing, for instance. The conventional wisdom was that full-bandwidth HD routing was either impossible or too expensive and some sort of compression would be necessary.


Having lived through a time when full-bandwidth, standard-definition digital video recording was proclaimed unfeasible, I'm a bit skeptical about bandwidth shortages.


A short while ago, it was thought that a 32 x 32, 1.5 Gbps matrix was the practical limit. Then, Birney Dayton and the boys from NVision showed up at NAB with a design capable of 256 x 128. And as designs improve, costs drop.


Paul Berger at CBS has probably analyzed the compressed vs. full-bandwidth routing problem as thoroughly as anyone. Between the time of his first paper on the subject at SMPTE in November of '97 and the one he presented at the NAB Broadcast Engineering Conference last April, his cost-per-bus estimates for full-bandwidth routing had dropped by 75 percent.


Even so, Berger's estimated per-bus cost for full-bandwidth HD routers was almost four times that for compressed. By the time he added in fiber-optic interfaces and audio/video multiplexing, the basic 1.5 Gbps per-path costs were almost 15 times those of a 360 Mbps path. At first glance, that makes compressed routing very attractive. But there's a catch. The cost of compression codecs hasn't been factored in yet.


If each output of the compressed router must be decoded before it can be switched and otherwise processed during production, and each input must be encoded before entering the router, codec costs can be significant. Berger's NAB analysis estimates that, for a 32 x 32 matrix, the encoder/decoder pair would have to cost less than $1,500 for compressed routing to be less expensive than full bandwidth. We really don't know what these things will cost when they appear, but he figures current HD encoders and decoders cost about $25,000 each.


Of course, as router matrices expand the number of crosspoints increase as the square of router size. Cost goes up accordingly. Even so, Berger estimates that a codec would have to cost less than $6,200 before a 128 x 128 compressed HD matrix would become more economical than a full-bandwidth one.


It is possible that every path through the router might not require a codec pair. If the in-plant compression scheme happened to be the same as the server and/or video tape compression schemes, some codecs could be eliminated. If the post-production equipment was able to process in the compressed domain and/or decode only those streams being actively manipulated, more codecs might be eliminated.


For the moment, alas, these "ifs" haven't been realized in hardware. Compressed processing devices are currently limited to cuts and simple overlays. Berger's analysis is the best we have based on equipment we know.


His study weighs not only cost, but also quality and operating necessities. One of those necessities is low latency. Consider a typical network scenario with live sports interviews between people in the field and anchors in the studio. The contribution/distribution coding cycle leads to at least one frame of delay. A framesync between the highlight and coordination control rooms adds another, and another framesync on final re-entry to the plant router could bring the total to three frames.


At 0.033 sec. per frame, the total delay is about 0.1 sec. Add 0.25 sec. for satellite transmission and the total path delay is about 0.35 sec. That's pretty much what we've got today and it's on the borderline for spontaneous conversation between studio and field. If compressed in-plant routing adds further delay, then the total could easily slip beyond the limits for reasonable interaction.


That would be particularly true if operations necessitated more passes through the router or the chosen coding scheme required more than one frame of delay. Terrestrial fiber paths or separate return audio circuits could be used to overcome this problem, but you can see how coding latency has the potential to force new ways of doing things.


Uncompressed digital HD not only minimizes latency, but it can be processed and manipulated largely without concern for quality degradation. With compressed systems there will be some quality loss, negligible at first, but significant as the number of passes through the encode/decode cycle grows. Quality preservation depends on many factors including good codecs, as few encode/decode cycles as possible, as few different compression schemes as possible and as high a data rate as possible.


At this juncture it seems no single compression scheme will meet all the needs. Contribution/distribution circuits will depend on what carriers are offering and what we want to pay.


Right now, that means 45 Mbps. Inside the plant we will want something higher than that, perhaps 220 Mbps to 360 Mbps. Right now, there are different compression schemes and data rates for VCRs and servers. Some sort of codec or transcoder is required between them. There are a couple full bandwidth HD recorders, but their prices are enough to impoverish a potentate.


So it seems that we will have different compression schemes for contribution/distribution, recording and storage. But the new 270 Mbit "overlay" telco services currently on the horizon are cheaper than 45 Mbit DS3 and could change the equation. A common compression format might actually be feasible.


Every time you turn around, something new changes the equation, or as Rosanne Rosannadana used to say, "It's always somethin'." 


Closed Transmissions (ATM)


Oct 30th ,1998 TV Broadcast, By George Maier 


It's been a long time in the making, but video just might be the "killer" application for ascynchronous transfer mode (ATM). In the early days of ATM development, it was primarily a datacom phenomenon, and a lot of people considered it a technology without an application.


Frame relay networks were in place and producing results before ATM networks were anywhere close to practical. In many cases ATM was a non-starter because the local loop carriers could not offer the bandwidth needed to support it. Meanwhile, ATM equipment manufacturers and potential users got lost in standards battles, interface issues, and pricing wars in a market that did not yet exist.


Now, the local loop providers and the interexchange carriers have much more bandwidth available, thanks to massive deployments of SONET transmission equipment and dense wave division multiplexing. This new infrastructure is helping ATM to gain recognition as a credible network solution for many facets of the telecom world. 


Over the course of the last year, an increasing number of new ATM-based video solutions are finding their way into the world of television and broadcasting. A few examples of this are: FiberHydrant by Synctrix, Hi-TV by ECI Telecom, MediaMux by California Microwave, the MPEG 2 Digital Video System by Lucent Technologies, and the Profile VideoGateway by Tektronix.


From a simplistic standpoint, ATM is just another way to multiplex a number of different signals together on the same transmission pipe. What really sets ATM apart from previous multiplexing schemes is that it's not based on a rigid hierarchy. 


In traditional North American digital hierarchy, like DS-1 and DS-3, bandwidth is divided into fixed channels. For example, a 45 Mbps DS-3 consists of 28 DS-1s; each being 1.544 Mbps. Most video products that were made to fit this hierarchy were forced into using either DS1 or DS3 bandwidths, and the force fit was anything but optimum for video. There is a DS2 intermediate step at 6.028 Mbps, but this interface never really caught on in the US.


ATM is based on virtual channelization, which is infinitely more flexible. In a 45 Mbps DS-3 for example, it is possible to divide the bandwidth in any way necessary to pass the traffic. Without belaboring the mechanics of how it works, if a 45 Mbps pipe has a useable payload of, say 40 Mbps, it can filled, for example, with 40, 1 Mbps streams, four 10 Mbps streams, or one 40 Mbps stream.


Move up to a 155 Mbps OC-3, and the possibilities increase further. If some of this starts to sound like an MPEG transport stream, there's a good reason; they are both based on the principal of dividing information into cells. The good news is that MPEG easily maps into ATM, and several groups are working ways to standardize the approach. 


Bellcore GR-2901-CORE outlines their specific recommendations for the telco world, and the joint SMPTE/EBU Task force for Harmonized Standards for the Exchange of Program Material as Bit Streams takes the concept from initial digital video generation and storage, through the studio, and into the wide area.


Another ATM advantage is that it will ultimately be capable of dial-tone like connectivity. The two main modes of operation are permanent virtual circuits (PVC), and switched virtual circuits (SVC).


The PVC functions just like it sounds; it's always there, and your carrier charges you accordingly. The SVC, is the ATM equivalent of a phone call, complete with the signaling and billing intelligence that a voice circuit offers. Beyond the basic minimum service charge, you only pay when you connect.


So how does this help broadcasters? Not much in the studio at present, but getting beyond the studio walls is where this new breed of transport really shines. For a simplified view of what an access terminal looks like, see figure 1. A typical network view is presented in figure 2.


Late last year, ECI Telecom, an Israeli based manufacturer, announced their Hi-TV product; a robust looking platform that focuses on professional video networking. Housed in an ESTI shelf, Hi-TV has all the look and feel of a classical ATM Access Multiplexer, until you examine the plug-ins more closely, and realize it is very much a video product. ECI offers MPEG-2 compression modules for 4:2:0 and 4:2:2 profiles that run at speeds up to 50 Mbps, as well as lossless compression modules that run at 155 Mbps. In addition, Hi-TV offers DVB ports for compressed TV, LAN connectivity for TV file transfer, and additional voice and data capabilities, such as E1/T1 interfaces.


At the April NAB show, ECI had a live SVC/PVC demo, with sites on line at MCI in Richardson, TX, Sarnoff Labs in Princeton, NJ, and at BT in London, plus several additional sites around the NAB convention center.


For the first time during IBC, ECI Telecom demonstrated Hi-TV's capabilities as a true multi-service TV broadcast ATM multiplexer, providing simultaneous transmission of real-time TV MPEG-2 compression service, DVB service and voice-over-ATM service, in the same box. The Hi-TV system supports switched, and permanent virtual circuits per ATM Forum UNI 3.1 recommendations for DS3 and OC-3.


In case you are wondering, the UNI is the User Network Interface standard, as specified by the ATM Forum, and it assures the purchaser that this equipment will seamlessly interface with ATM switches and other peripherals that also conform to this standard. The 3.1 designation signifies compliance with the last official iteration of the standard.


Synctrix, a Glendale, CA newcomer, announced its FiberHydrant product this past spring. FiberHydrant is compact looking ATM product that utilizes wavelet compression to achieve the end result. Built in a 7-inch high x 30-inch deep frame, FiberHydrant is reminiscent of an H.320 codec, but that's where the similarity ends.


Synctrix chose wavelet compression to minimize the propagation delay that is so prevalent in MPEG, and also to be able to offer a lossless 2:1 compression engine to the post production world. Wavelet compression is also more forgiving when circuit noise hits occurs. The visual result is a loss of fine detail, which may go unnoticed, as opposed to tiles or streaks in an MPEG macroblock, which are hard to miss. This is not to say that Synctrix is ignoring MPEG; they plan to introduce MPEG-2 modules in the future, to round out their product line.


The Synctrix product can support either analog or digital video and analog or digital audio, plus SMPTE time code, and machine control. FiberHydrant offers a direct fiber connection to OC-3 facilities, and supports UNI 3.0/3.1. An OC-12 interface is expected in Q1 of 1999. In the ATM domain, their choice of AAL5 for SVCs is good one. 


The AAL5 mode, also known as variable bit rate (VBR), offers a bit of natural data compression in that ATM cells are sent only when needed. This in contrast to AAL1, known as constant bit rate or CBR, which in effect guarantees a certain data rate, and in doing so occupies that guaranteed bandwidth whether it is being used or not.


Lucent and Tektronix also introduced ATM access devices this spring. The Lucent MPEG-2 Digital Video System, or DVS, is another robust looking ATM platform focused on video. Although Lucent is still rolling out new modules for DVS, the key items are in place.


Lucent and the Harris Broadcast Division signed a strategic alliance in January that led to the development of the Harris FlexiCoder ATSC encoder for broadcast TV. Lucent has continued to develop and refine this platform as a product that will serve broadcast, MMDS, cable, satellite, and terrestrial carrier applications.


Significantly, the Lucent DVS offers DS3 and OC-3 network interfaces and supports ATM with AAL5/ VBR transport of MPEG-2 in the 4:2:0 and 4:2:2 profiles.


MRC, the microwave division of California Microwave, in Chelmsford, MA, recently upped the ante by introducing MediaMux as their contribution to the world of ATM access products. MediaMux is a very compact multifunction platform that will be complimentary to MRC's TwinStream NTSC plus ATSC microwave system (see related article on page 80). It can also be configured as a stand-alone terminal capable of either optical or electrical connection to a DS3 or OC-3 UNI.


There are two shelf configurations available: one being a basic four module unit that can support up to three video modules, and a network interface, the other is an eight slot shelf for larger system applications. Either shelf can accommodate one or two power supplies.


The MPEG-2 encoders and decoders support either analog or SDI video, and analog or AES audio. Both 4:2:0 and 4:2:2 models are available, and the individual modules may be run at any data rate needed to produce the quality of video necessary for the job at hand. A DVB-ASI interface gives users the ability to drop or insert MPEG transport streams or ATSC streams to and from a DS3 or OC-3 payload.


The new MRC MediaMux also offers LAN, data, and T1/E1 ports, as well as an extensive network management system. Full ATM 3.1 UNI interface is offered as is the ability to run two network interface cards in a protected, i.e. hot-standby arrangement.


For their part, Tektronix has gained considerable credibility in the video server area with Profile, and their new Profile VideoGateway is another clever building block in a series of well conceived products.


The Profile VideoGateway platform is in reality another ATM access product with MPEG-2 capability, but it adds a new dimension of connectivity, in that it supports IP routing between Profile video networks across Fiber Channel, ATM, and Ethernet networks, on local or wide area facilities.


So, if you are looking for that "killer" application, look no further. ATM has arrived in broadcasting, and it's here to stay. The proliferation of ATM and fiber signals a new era in which the studio walls really will disappear. One day soon, video generated in a studio in Boston will routed automatically from its source, to destinations within the studio, as well as in New York and Los Angeles, for example.


And ATM through the public switched network will be the transport means beyond the studio walls. Conversely, an operator at an edit station in Dallas will browse his group station servers in Chicago or Memphis for a specific piece of video using an ATM network. The possibilities are exciting, and the fun has just begun.


Mitsubishi in US unveils digital TV plan 


October 27, 1998, By Jim Davis, Staff Writer, CNET News.com


update - Mitsubishi Consumer Electronics America today elaborated on a strategy to deliver digital TVs to retail stores nationwide--but these sets are really aimed at improving standard broadcast images rather than showing high-quality HDTV programming, which will be scarce until the turn of the century.


Mitsubishi said it is initially shipping 50-inch sets with prices starting at $3,895--which does not include the price of a decoder box--to dealers in all U.S. markets. The company also plans to ship six other models at a later date. Most TV manufacturers are offering limited numbers of sets in markets where digital TV broadcasts are set to start on November 1.


When paired with a set-top receiver to decode the digital signal, HDTVs will be capable of displaying pictures with roughly twice (or more in some cases) the picture clarity than current TVs. These sets will also display images in the widescreen format, also referred to as 16-by-9, but the receiver costs an additional $3,200 to $3,500, a Mitsubishi spokesperson estimates.


Panasonic was the first to sell an rear-projection HDTV in the U.S. market when it launched its systems in August. Sony, too, has announced an HDTV, with the notable exception that it's based on mainstream picture tube technology rather than projection technology.


What makes the Mitsubishi strategy unusual is that its sales aren't tied to digital TV broadcasts, which will only be available in limited areas with a small amount of high-definition programming. Instead, consumers in markets without digital signals will see HDTV demonstrations in the stores, and will buy the sets without the receivers. 


"The Mitsubishi HDTV has a separate receiver. The customer will see demonstrations of the benefits of HDTV," using a tape played in the store, explains Robert Perry, director of marketing for Mitsubishi. "A salesperson will say 'You don't have to buy the receiver now. You can buy that later for HDTV," he added.


In the absence of HD programming, the set will take a standard broadcast signal, and by an internal process called "upconversion" quadruple the amount of lines displayed for sharper images, Mitsubishi said. These features alone are already generating sales, retailers have said.


In essence, Mitsubishi--as well as other companies who are offering HDTV set-top receivers that are separate from the TV--is attempting to insulate customers from some of the changes in systems that are bound to occur.


While many consumers get their TV signals from a cable set-top box, first-generation HDTV sets don't have a standardized way to receive a pristine digital signal from those boxes. They can view an upconverted version of a standard broadcast, though. 


A standard interconnect is not expected to show up on HDTVs until later next year, industry officials say.


"Once the cable standard is fleshed out, you may want a [recevier] with HDTV from cable. Pay-per-view broadcast and other services that HDTVs can directly receive will come about, and they'll need an upgrade to the box," said Perry. Newer receivers may also include tuners for viewing satellite programming.


DTV: They'd rather fight than switch 


October 27, 1998, By Jim Davis, Staff Writer, CNET News.com


update - As broadcasters prepare to throw the switch on digital TV broadcasts early next month, International Data Corporation says the market for DTV will slog slowly through a period of consumer confusion and technical hang-ups--but finally boom in 2007 in an unexpected way. 


With issues ranging from high costs of digital TV sets--$5,000 and up--a lack of high definition (HD) content, to technical issues such as whether or not cable operators will carry HDTV signals, the move to digital broadcasting will be a difficult one. 


"The key reason [for the stalled market acceptance] is hardware costs, but limited coverage and content availability," will limit the appeal of digital television initially, said Kevin Hause, a senior analyst with IDC. 


Indeed, true HDTV broadcasts will be few and far between for the first two years or so. A limited selection of network programs, such as NBC's Tonight Show, and a smattering a sports programs will be the only true HDTV broadcasts. 


Whatever the obstacles, broadcasters will boldly begin broadcasting at 41 stations from a wide range of U.S. markets starting November 1. 


"Next week...most broadcasts will be [traditional low resolution] content that is 'upconverted' to the high definition digital formats," said Hause, but the resulting image will fall short of a true high definition image. Eyeing this nascent market for upconverted images, Mitsubishi yesterday announced that it is shipping an HDTV. 


True HDTV pictures have to be filmed with high resolution cameras in addition to being sent over the airwaves in its original, digital state. It will takes years to get these high-definition cameras into the hands of the hundreds of camera people out in the field, according to Peg Murphy, an executive at NBC Interactive, speaking at a recent forum in Silicon Valley. 


The good news for consumers is that broadcasters will expand their DTV content offerings by 2004, and "in that timeframe the planets start to align in terms of consumer momentum, awareness and purchases," Hause predicted. 


By 2007, IDC is estimating that 138 million HDTV sets and "converter boxes"--devices that can take a digital signal and send out images to either a digital TV or traditional "analog" TV--will be sold. 


With digital technology, broadcasters can offer a high-definition digital TV signal with significantly greater picture clarity and sound quality than traditional TVs allow. 


Relatively few people will wind up enjoying HDTV "in all its glory," the report said, but there are still significant advantages that will drive interest in the technology. 


So-called "SDTVs," or standard definition digital televisions that don't display content in the wide-screen format and display lower resolution pictures than their costlier HDTV cousins, will increase in popularity because they still offer greater resolution than today's TVs. They will also be affordable enough to become a replacement for a consumer's aging TV set. 


More popular still will be converter boxes that translate the digital signal and display it on a regular TV, in a fashion similar to how satellite programming services such as DirecTV work. 


"This is probably going to be the most economical solution for many people," according to Hause. "They can take advantage of digital signal without spending money to replace that TV," he notes, because an over-the-air signal transmitted digitally will offer better picture fidelity than an analog signal. In fact, many cable operators are already offering similar benefits by sending a digital signal through their coaxial cable wires into homes with special set-top receivers. 


In the future, Hause said, more of the receivers shipped by cable companies will be able to decode the new digital TV formats and display those on regular TVs, accounting for a large portion of the predicted growth in the market. 


"It's a guard against obsolescence until the market settles on what signals are being provided," Hause said. There are 18 different ways a signal can be sent to a digital TV receiver. 


Broadcasters are saying that 41 stations from a wide range of U.S. markets are set to begin broadcasts in November. Affiliates of the four networks in the 10 largest markets are required to begin their digital broadcasts by May 1, 1999, and in the top 30 markets by November 1999, as mandated by the government. 


But a government mandate alone is not going to be sufficient to smooth out the transition to digital television. Digital TVs sold today come with a separate set-top receiver that can cost between $1,000 and $3,000 that can interpret and display all 18 video formats defined by the ATSC for the USA. The cost of the TV and the receiver is $5,000 and up, a factor which is going to severely inhibit the growth of the market to around 13 million units by 2002, Hause notes. This will only be overcome when more digital programming becomes available. 


Currently, broadcasters are banking on high definition signals-those with line resolution of 720 or higher-to drive interest in digital television. But by 2007, more broadcasters will have firmed up plans for sending out content in lower resolution SDTV formats, sometimes even sending multiple channels in the place of one HDTV signal.
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